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1.0 Introdu ction 

Ramote aansing hy manna of aatallitaa haa ojieaad naw poaaibilitlaa in 
raaaarch on natural raaourcaa. Tha iouv^s aent by aatalllta, aa a roault 
of tbair pocullar featuraa, maVca poaaibla to carry out Intacirated atudlaa 
of natural raaourcaa In tha ahor>aat tina and with ti>uill invaatmenta. 
in conparlaoa with other convantio.aal mathoda. 

Tha present study damonatratas tha faaaibility of obtaining atatiatical 
mapa recorded on bnaic mapa of cartographic accuracy, produced by the 
unitary Oaographic Inatituta. Thia maana that, after damonat rating the 
feasibility of adaptation of XRTS images, we co\ild hiiwe arailable 
1:250, 000- scale statistical naps of the entire country in t'aa near 
future. 

Tills information will make possible rational planning of development 
projects at the national level. 


2,0 W onti n g m«^thod / l^ 

The stages followed in the present study are na follows: 

- Monoacopic inteirpretation of ERTS images, multispectral ayatom, rod 
and infrared bond (USS-5, MSS-7), since they are the most versatile 
in the evaluation of resources generally. 

- Compilation of geological, geooorphological, h^'drologlcal and mining 
data obtained in the preceding stage on traced copies, at the approx- 


* Bolivia:! State Oilfields. 

•• Geological Service of Bolivia. 

••• Uining Corporation of Bolivia, 

Department of Agricultural and Livestock Affairs. 
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ioiaic soule of It2b0»000 


- Adaptation and traatfor of the data proviously rocordad on preelto- 
■eale basic amps by aieans of optical-machanlcal nathods. Tha gao- 
craphle location and coapllatlon of Shaat Aiqulla Sl-*20-9i praparad 
by tha Ullltary Oao^raphle Institute. Is lllustratad in Flyura Ho. 1. 


3.0 Infonnatlon obtainad 


3.1 G aoao rpho loiy 

Tha purpose of a #;aooorpholo^cal sunray is to provide a concise and 
systeaLatle ra^onal picture of tha relief and of tha phenomena related 
to it. 

Since surface relief is a very important element of (geographic develop- 
aent, imowladge of it constitute a highly valuable tool in the rational 
utilization of natural resources oy nan, because of the relation existing 
between the geo morphological features of a place and the other environ- 
mental factors. Geomorphological maps are of gi*eat value for the pre- 
paration of soil maps and soil engineering maps, for the study of 
industrial and urban development projects. 

Seoaorphologlcal maps provide engineers, planners and other speclailists 
with Information that is used in detemining the location of roads, 
protection of existing structures, selsctlon of areas for the installa- 
tion of dams, reservoirs, tunnels and other engineering works. 

One should also mention the great importance of these maps in the ex- 
ploration or search for new mineral deposits, where certain geomorpho- 
loglcal features constitute excellent guides to the selection of areas 
having economic potential and then to the development of exploration 
programs. 


Uajor geooorpl>olo i cal u nits 

To the south of parallel 17^ 30*. tne iiastem Andes mountain range in 
Bolivia obviously changes Its aspect entirely, becoming lower and 
flatter than the sector to the north of that latitude. This clumge 
appears to be the result of the geotoctonlc weakness lin«> of Icldlo- 
Ivlrlzu de Hod, which approximately follows 17° 30' south latitude, 
exteiiding to tha west thorough Lal.e Titicaca with tha dlslocaticn 
described by Norman Newel under tixe name of "Huauullani Fault". 

From this brief da script! on it appears that the area \uader etud^' 
has morphological features totally opposite to the countiy to the 
north, where especlsLlly glaciation has been more intense than in tha 
south. Here elevations do not exceed 4,000 m. , and evidence of 
peneplains or erosicn surfaces appears vett-’ regularly from Aramntunpa 
to 7illa7(^. 
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A*K« Lobrck r«eani« as tuajor structural forms those orl^nated /l29 

from dlastrophlc forcsst thus, takini'. Into account the r.^olcf^lcal 
structure pr^rallln^ in each rericn, he identifies following 
major force %r secondary relief features. 

1. - Plateaux 

2. a) Domo-chApeo mountains 

b) V.ountain massif 

c) kountains with ridges or marked folds 

d) Uoimtaln systems. 

The stratified rocke which form the um*er part of the crust in a <clven 
place nay be arranred horizontally or hare been subjected to folding 
and fractures of ToiT^'ln^ intenalty. 

In the former case, when the diastrophic moTements that affected then 
hare been of tl« epeirogenic type only, ^eomorpholo^lsts talk of 
plateaux. In the latter case, depending on whether there was folding, 
fractures, or both pltenctena to^'ether. tlie restilts are as follows; 

a) then the top layers have formed an arch, locally protruding above 
whe surrounline rocks, it is called dome- shaped mountain . 

b) When, as a result of faults, different' VlocWs Vjive been formed, 
which have moved with respect to one another, there is a mounta in 
massif . 

c) Yf,’ as a result of taj\gf>ntlal forces, the Inj'srs art* folded forming 
onticlinals and sjn^^linnls, we have a relief with mcmnta lns w i th 
rldgee . 

d) THenToth foldirt^^ and faults are the pre>.loninant features, the re- 
sulting landscape will be a moimtaln system . 

From a careful examination of the map, it appears at first sight that 
the area has been subjected to intense foldiig and fractures, evidenced 
by the presence of anticlinal and ayncliial structures arul innumerable 
fractures, such as fault cliffe and features related to poeslble dislo- 
cations. Pasicall^v, the landscape under study would be referred to as 
a mountain system. 

The presence of (wneplains or flntt«n»^ surfaces indicates that the 
region was subjected to Intense erosion, mainly due to the action 
of running waters which levelled the countiy’ into a flat shape. 

Tho&e features are indicative of an ai5vanced stage of develcproent. 
Feverthelcss, other features, such as relief Inversions. sb.arp 
dividing IJnes and deep valleys, reveal that tbjs relief of the rer^.cn 
was rejuvenated. 

The elevations at which such peneplains are fo\uxi in the region tend 
to decrease toward tha <iast. 

For oxacple, at Ocurl^-Vlaragua the altitude Is 4,&4fl m. above sea level, 
at Preeto aprrexlinately 3,180 m. , at Mojocoya 2,900 m. 
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This decrease in altltud*^ rali^ee two queatlooitt T<ert there two /l«y 
or more etaree In leyelllnfit Cr is thle uneTenneee due to fracturing 
into blocke? 

TThen we are able to answer these queatlonst it will then be possible to 
pinpoint in the chronole/y of the earth the rarlous tectonic erents and 
to determine when the most Important chanres In the landscape took place, 
primarily with re si.ee t to the paleozoic block and tha sub-Andean belt. 


!iinor cecnorpholo cic al units 

Subseqxiently , the mountain syeten was subjected to the destructive agents 
of the earth's surface, which shaped and created the infinite number of 
ezistin/; minor features. In their action, the dietructive e/'ents produced 
erosion features, such as dip-slopes, peneplains, hills, plateaux, ridftes, 
etc. (see legend). 

Cf the four destructive agents which are involved in all work of this 
kind, running waters considerably affected the shaping of the landscape, 
contributing to a large extent to the devel«-poent and geomorphologlcal 
evolution of the area. 

Rocky cliffs or slopes, ravines or gorges are forms of destruction 
caused by river erosion. 

Cf course, all the destructive ogents were preceded or accompanied 
by the universal activity of bad weather, which can be regarded as 
a preparatoiy agent for the eubsequent action of the agents, removing 
the material detached or weakened by the former. 

?or the identification of the minor etructures, use was made of the 
intermvticnal nomenclature prepared by the International Geographic 
Union (IGU), Sub-comrittec on the world reomorphological map. It is 
clear, because it it arranged in chronological -gene tic order, in 
which the structures require no additicnal explanation. The great 
processes and a-’ents which originated structures, both destructively 
and by deposit, are analyzed chronologically . 


PRACTICAL APPLICATION OP TIT STRUCTltRES 


We sh.all limit ourselves to consider those etructures which offer 
practical applications, without proceeding to discuss each of tliem, 
wldch would draw us away from the purpose of the present study. 

The greatest nickel deposit of San Jose"^ de Tocantins (Brazil) was 
discovered thanks to the location of a peneplain, related to the 
profound effects of meteorological a^:ents on perldotite (P^cora, 

W - Deposits of Nickel, Cobalt, Manganese silicates in the vicinity 
of San Jose" de Tocantins, Brazil) USGS Bull. 935-1-1944. 

W. Fisher, of the Geological Service of the United States, has pointed 
out that "a high percentage of known mineral deposits is associated to 
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faults or fractux^fl*. for the reasons noted abore, areas of peneplain 
and showixi^ narked fractures have been selected to receive priority 
consideration In a future exploration prorran. 

The fractures and fault cliffs must also receive ereat attention / 131 
in taking decisicns as to the installation of civil en^neerin^ works, 
because they are weak areas in which the erotind is usually fractured 
and unstable. 

Structures such as ravinej or corses t^pear to be appropriate places 
for the Installation of dans, reservoirs or basins for in i^atlon jnirposes 
or for the potential inetallotlcn of l^droelectrle power plants. 

Passes, fords or gans (see legend) constitute natui*al passa/res which can 
be used by technicians and planners in designing roadc, railroads, etc. 
These areas are well defined In the f^onorpholoelral map that 'rae obtained 
(fif. 2) and will be used as a basis for th^ planning of civil englneer- 
Ine works in this rerion. 


2.2 nfDRDLCST 


The ERTS satellite Imaree, especially those corre spondin^r to the infreired 
band of the smltlspectre? system, enable experienced interpreters to 
obtain an important mass of infoneation In the field of hydrology. T^ata 
were obtained concerning: 

- Hydrographic basins and sub-basins 

- Drainage analysis. 


BASIK AKD SUB-BASIN liAP 

In view of the importance of water resources as sources of irrigation and 
eneror production, and making use of the wide coverage of EPTS images, 
which maVe possible regional interpretations - a primaiy factor in the 
study of lydrographic basins - they have been defined with the following 
results (Fig. 3). 

AIAZCK BASIN (A) 

Approximately 904 of the drainage system of the Aiquile sheet involves 
tributaries of the Uamor^ river and t'nerefore belongs to the Amazon 
basin. 

The geographic area affected by it corresponds to the K-KE and E sectors 
of the region xinder st\idy, with an area of 16,f88.7 Im^. 

Within it, the following sub-basins have been identified: 

P.(o Caine s ub -basin ( A-^) 

The main water-collecting stream, rfo Caine, is located at the 17W end 
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of the sheet and runs alon#: the eastern side of the Ton Toro synclinal. 
Genetically I It corresi'Onds to a subsequent rleer, wnlch recelTes the 
eaters of the rlTers lAfyina. Uayu, Podeo, Challapampa and Uollnero. Its 
principal tributary Is the San Pedro river, and Rio Grande originates 
at their confluence. 

The area of this sub-basin Is 1,432«C Kn*". 


Rl^o yizque eub-basin ( A-^) 


/132 


It corresponds to the central sector of rlo Ulzque, recelvln/r as Its 
main tributaries the rivers Salto Uayu, Fojo and Conarapa, the last- 
aentloned Joining It at the latitude of the town of Saiplna. This sub- 
basin is Inportant because It provides irrigation for the a/>:rlculture 
of the area. 


The area affected by the sector studied aeasures 3,447.5 Ka^. 


San Pedro a nd Chaya nto rive r sub-basin (A-3) 

The rivers Guadalupe and Chaj'nnta, which befin in the western ami south- 
western area of the Alqulle sheet, follow an anomalous course to KW. 

In contrast with the /general tendency which Is toward to southeast. 

This leads to the hypothesis of a diversion phenomenon, related to a 
lifting: which took place to the SH of the area under study, In combina- 
tion with the deposit of lava and rocks of the Loe Fmilee plateau. 

Because of its orifdn, ric Chnyanta Is Important from the oconomic view- 
point because it forma tin seams. 

2 

The total area of the sub-basin is 4,558.7 Km . 


Rio Grande sub-basl n ( A-4) 

It is the most important In the region because of the volume of water 
collected by the rio Grande, which receives the waters of the rivers 
Zudohez, Mojocoya, Presto, Laf.&r and other smaller ones. 


Rlo Chico Bub-basln (A-5 ) 

This small sub-basin is located in the south-central area of the sheet 
and Joins rlo Grande at the level of the Arce brldf:e. 


PJO ri U PUTA BASIN (B) 

Its Influence is limited to the SW sector, where there is formed the 
sub-basin of rlo Ravelo. 


rIo Ravel 0 su b-ba sin (B-1 ) 
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It orlfln«t«t at tha placa bearing saaa nana and racalvaa tha aatera 
cf tha rlTart TaMgru and Plrea. 

miHAOE AMALTSI8 


For tha purpcoa of ot»^niof Infomatlon In addition to tha raolo^le 
Intarpratationa and of daterainlnr their relation to the rafional taotonle 
atructura. a dralnn^ analyala of the hydrofraphle ^rtan of tha area 
under atudy vat carried cut. 

Baal cal 1> . tha arrangement of tha water atreama. thek- ^omatrlc /13? 

relatlona and the danelty of tha dralna/a ayeten ware atudied. The 
reaulta obtained are aa follovat 


I. TRELLIS OH NITfCRK COKnOLTlATICH 

It refleeta a marked atructural control, in which the uain water-collact- 
Inr atreama correapond to aubaequent rlTart which alonr arena of 
weakneaa cauaed by fault a or fold axe a. 

On tha baala of the dmina/te denaity data, thla area wna aubdivldcd Into 
two aub-araaa. 


I A - Low- dana ity trellla conf If amtlo n 

A predominance of rocka. probably ar^naceout. aa compared with 

pelltlc rocka, it au^/;eated. 

IB- MedluK-d enalty tro llla configurati on 

Probably daeoloped on arenaccoua-arrillacacua rocka. 


AREA II. DENDRITIC CONJ’IOURATIOK 

Related to a lltholof:lcal control of aemi -permeable or impermeable rocka. 
Two aub-arena can be dlatlnfulahed . 

II A - Mad ium- denai ty d endritic con f l ^ratlon 

Posalbly related to Intercalntlona of aand atone and lutltea. with pre- 
valence of the former. 

II B - Hl/;h-d en elty dendri tic confi gu ration 
Su^feata a predominance of nelltlc rocka. 
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ARU III • 8UBPARAU1L COKnotTRATIOV 


Thlt tyy'# ct dmloATC lndlc*t#t llthole#;io control or fmeturot of 
•odiBontary roc'xn. 


AR}.4 IV - KICTA!I0»ULH CCl.n&uaATICH 

Thj tritmtarloa ontor at rlebt on^loti which Indlcatog control •zerciied 
hy dlaolwwww. 

DRAINAGS AKOk4AlIZS 

Th« ttreoBi which deviate fron the #*eneral tendency of the drainay'e 
aye tea are ao rerarded. 

Their iaportnnee la due to the relation between atructurol controla. 
location of ienecua rocka and/or care-in of folda. 

Tiieir featurea are briefly deacrlbod below. /134 


1-2 AN. UUF. a::owa:.xis 

laply relation to domea located in depth. Tiieir iaf>ortance la due 
to their connection to potentially farorable arena for nineml depoaita. 

J-4 RAIHAL AI«'CUiUlS 

They producea centrif’yjal conflfinrotl >na which zuty iodi-rate igneoua 
rocka or atructural riaea, wlilch, in view of their ^o^jmphlc poeltlon 
in relation to known nine ml depoaita (Mara^aia-Ocurl) na.v be econotaieal- 
ly iaportant. 

5 - SUTDC^ CHANGES IS THE QEIJEJIAL TREND OF ’DRAINAGE 

They are found in the area of rlo Ch yanta and are probably rel.ated 
to diveraion d'le to riain^. 

6-9 CURVED DEFLECT I OUS OF RIVERS 

Tliey detemine probable care-ln of anticlinal folda. 

10-4 ANOUALOUS VIDENISG of RIVERS 
Correapond to aynclinal folda. 

12-13 DOUBLE DEFLECTIONS 

Produced by structural control of longitudinal faults in a general 
direction N-S to MT-SE and reodjurttnent faults in direction E-7. 

19 REOrSAL ALIGNtOEirr OF A MAJOR RIVER 

la repreaented by rio ^Iroga and rlo Chico, which deliait the area 
of the Aiquile ridgeline. 
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20-29 ALlOKiEiT 07 RX/XRS 


It lodi> ttroctural control «nd th«y run aloiy* th» ««ak or 
fractur* llnrg. 

30 DOUBLE OITLSCTIOH 07 RIV2R8 

It It a typical tXAmplo of anticlinal with double oa 'o-ln* 

31 UrWOR SI .(PLI DIKLKCTIOSS 

Thwy art controlled by faults and/or dlaclate areas. 

32 SI!0»LZ PXmiJL ALIOtTriMTS / 135 

Th«y indicate lltholo^cal control. 


3.3 aiOLOQT 

This study mainly corert two basic aspects: 

- The structural interpretation, which mndo possible to locate, define 
anil dlstln^ish the confi^ratlon of sons folds, faults and features 
of f.vat ma^iitude, and etpocially areas with complex tectonics. 

- Tlie lithological aruilysis which mode possible to locate, define and 
describe litho-strati/:raphic units at the system leTel and to find 
their relation in space and in their order of succession (Fig. 4). 

stratiorapht 

From the stratigraphic riewpoint, a differontiati on was made at the 
"SC^'etea* level, considering the lialtation iapoaed by the scale. Each 
of the systems is briefly described below: 

a) ^rdovicion system - Rocks of the Oxrloviclan ^stem occupy a grenter 
area *tluur*Woee* *o/~*the other so'steas, and are choractwri zed b^• being 
rocks with miuiy folds. 

Lithologically, tills system is cosipoaed of lutites interspersed with 
sandstone and luartzite. 

B) Silurisui s:''^ste'n - Sediments from this cistern are widely found in 
the area uiideV study and include the folluwlng lithological units: 

- At the base, tilithlc sediments without stratification. 

- Phylllte particles 

- ^-uartzite 

- Lutlte 

- Sandstone at the top. 
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C) D»To niM y ” Surfac« aAttriiil of th« Ooronliin lystoa Is w«ll 
espossjnfn 'i^s SAstsrn rsrion of ths arsA. Litholo/;lcally. this systsa 
It eoapcaed of lutHa at ths baas and sandstons at the top. 


0) Carbooiferoue ^stea - Carboniferous rocks rite to it . surface to tiis 
sas¥*of alq^riTs "(£nd t*o the north of Presto. Ths lltholb«.ical coopos!tion 
of ths Carboniferous sj'stsa Is at folloest 

- Lower part: Sandstons. partly interspersed with con^loneratle banks. 

- kiddle parti Several li^irers of tilits, with aondstone particles 
folded In all directions. 

- Upper parti Sandstons. 

/ 136 

S) P enala n ystsn - Peralan sailaents rise to the surface In ths 
northwest fart *e? the area, nore precisely to the south of Toro-*oro. 

Lithologically, the Pcralan systea is coanotod of alternate calcareous 
rocks and aargarite. 


F) C^t'icsMs ^^st^ - Abovs the paleosolc roehs arvl at diseor ant 
angTes"fn*srt(M cases and with faults in others, there are ieclated 
reanants of rooks of the Cretaceous C'^stoa, the aM.Joi>lty eonnoslng 
nuclei of s/ncllnals. of which the synclinal etructuree of Toro-Toro 
and Ri'o Caine are noteworthy for their gx>eat size. 

Lithologically, the Cretaceous system Is aainly coanosed of sandstone, 
aargarlte. day. calcareous rocks amd lutlte. 


0) Tertiary syst em - Tertiary oediMents are found exposed in the s:ni- 
clinal* o/*Rfo (fain# aivd in the belt located between Alquile to t':is 
north and Presto to the south. T:iere are also tertiary seiiinients to 
tlis west and to the sou*’h of Uojocoya. 

Tlithin this s;/stem, a tentative differentiation was made between tlic 
clastic sediments and extruded Igneous rocks, desicnated by the letters 
T» TL. whose li tholO(^c|il coupositlon is as fellows: 

(T) Conglomerate, sandstone and lutlte. 

(TL) Lava, which lies in disorder above the folded rocks. 


In tru sive bodies - There are two intrusive bodies In t‘)e vicinity of 
OcuiT *a»l another close to Colquechaca, and they are o;' the nbv'jlcanlc 
type. These igneous rocks are estimated to date from the meso- or neo- 
tertiary period, because of structural relations as well as potasslun- 
argon rod lomo trie analysis (data recorded In Oeobol Bulletin II). 
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H) g;yi t^rnAiy_ y - The quaternniy eyitem i« conpoeed of accunul^tiont 
and depoflTt Vf unconeolldated aaterlal, eontlttinr of /^rarel, sand and 
clay, which hat been classified accoxdiaf to Its origin or aorphologleal 
asjiect as follows: 

Und* fferentl«t«K? deposits 

Landslides 

Colluvial-fl’rrlal deposits 
Allurlal deposits 
Terraces 

The lithological contacts in the ina^es show a ^'renter or lesser derroe 
of accuracy In their delimitation, ss for exaffl]>le: extruded igneous rocks 
of considerable size can be differentiated froa the eedloentary-uteta- 
aorphic s/eiom; the distinction between paleozoic rocks instead becooes 
difficult, because of their lithological similarity and because they 
show ill-defined photog^ological features. 

a) Tonal anomalies / 139 

b) Oeoaorphic ano.»»lies 

a) These anomalies inter}ir«t<*d in satellite images may correspond to 
areas which have suffered from the action of osid weather, areas affect- 
ed by great features or their intersections, sulphuric on taining areas, 
netamorphic halos, concentration of Tegetatlon; in some cases t/toy 

[iiay be rock foraatlons. Two tonal SLooinalies iiave been interpreted in 
the reb'ion of Aiquile: one to the west of Uaraipia, located in an area 
cojtalning Sn minerals, and the other in tlie ricinity of ri'o Uozq'ie, 
which possibly contains nietnorie rocks; for these reasons, field work 
is always roconmended and is indispensable to recognize and formulate 
clear ideas concerning such anoioalies, 

b) These are anomalous configurations of the ground which are directly 
or indirectly related to endogenous processes, especially ua^aa for- 
mation, as a result of which dome-like shapes cam be observed in the 
2RTS i .lags 8, sometimes with some small igneous rocks surfacing, for 
example in the area of Ocur^. 

In nearby areas it has been established that these anomalies are related 
to the location of minenJ. deposits, and therefore it was deemed 
essential to carry out field reconnaissance for future mining explora- 
tion. 


Target areas for explor atio n 

By combiaing the data obtained from the interpretation and knowing t’ne 
genesis of the minerals existing in the region covered by the sheet, 
an attempt was made to find whether there is a direct connection between 
the structural features shown on the map and the mineral deposits. 

On ti:e other hand. Indications concerning the significance of features 
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can b« obtalnad by a coaimnitlT« amilyalt of ih« nips s'tovln/; t)w fsaturos 
arkl th« ro^ional distribution of the nlm*rals. In son* cases, this can be 
detemined empirically by simple superimpo<*ition of t)ie two types of in- 
foruation. Two areas studied on CRTS i8ui,"es were selretet! for field recon- 
naissance as proaislni: areas for nineral prosi>ecti 

a) T'nol o»i #:eomorphic anomalies, h/drothemnl alterations, irneous 
and Tiilcnnlc rocks. 

b) Ar>ias with lar/:e fentutes and their intersections. 

In the re,-:lon of Aiquile, the following’ can be rof'arded as examples: 
the two tonal anoutalies, the i^eous rocks of Ocur{, llie features of 
Aiquile, the feature of Morconn, the feature of Toro-Tora, the feature 
of Tomcorl-Rfo Cluiyonta and the intersections of these lar^e features 
which show areas suitable for mining. Kxnmple: mintne district of 
Asiento-Boston (Pb-Sb), Foster (Sn-Ar-Pb) , Taco (Pb-A^), Titlrl (Sn- 
kr.)» 


t.5 Soil 

Up to the present titn* soil studies hare been very sporadic in Poliria, 
a feature which raises a Tnriety of problems for national and inter- /l40 
national o/'encies in chnrjce of plannin/r the development of the country. 

The ERTS images constitute a hlji;hly valuable Instruiwnt to ovalunte 
thoei» resouri'es in a rather short time, in comi'arlson with the con- 
ventional metliods# 


Process 

Basically, this work consisted of three mapping sta^^s: an initial 
exploratoTy mapping, a compl<’njentary mapping in which new units were 
created, and a third sto^> of field work. 

As can be iuuv'.ined, the map prepared on the basis of the first mappin/t 
will show a modest accuracy because it is highly frensral, and for this 
reason a secomi mapping: was carried out, and the map presented here 
is its result (Fi£. 7). 


^ntoijiretatlon 

The rule adopted in the interjiretation was the ph>'sio,-:nouical analysis, 
which consists in identifying: different landscapes with reference to 
t ie area of the countiy, althtoiAh it caniot be identifleil physlocraph- 
ically. 


12 


Cln»«l f Icatloa 


As mentioned above, in tlte first sta/:e of napi'inr a classlficatiim 
based on n.’itural features e.'ts established; each ma]*pin£ category or 
unit is identified a letter and one or two dlfcits, on the basis 
of visual and or deductive criteria, since this clHSsificatlon shows 
Wiiat is found in niiture. 

This study is based entirely on interpretatli>o techniques ami therefore 
is mainly based on phy slof'raphy* Therefore physio^rapliy is used in 
the map le^nii as much as t'ossible. This can be done in two ways: 

1. In field work, to be subsequently modified in the final map. 

I 

2. As a basic map for the final leftend of the nutp, where the physio- ' 

f'raphic le/’emi is exivuided to lnoli«le the descrlpti •'•n of the profile 
of the ground. 

The second alternative was selected, considering that it recoris better 
the information concerning the landscape, since when we use physiay:ra;thy 
we are describing /reoKraphically different landscapes; these lamiscapes 
are related, with soil differences. 


Map Le:°:etid 

C - Mount ain Region 

Cl - Uouitaln Ration 

C2 - Sub-Mountain Reft! on 

C3 - Hill Region 

C4 - Direct Plateau 

Cb - Slopes with surfacinf rocks. 


r - S lopes . Valley's, Terraces 

FI - Slopes - alluvial formations - collavlol areas - sloping relief. 


A - Alluvial _yainj8 

A1 - decent alluvial areas, flat or nearly' flat relief. 

A2 - Recent alluvial a.'eas. Including colluvial deposits. 

A7 - Floo«is with snail hills or remnants of hills. 

A4 - Alluvial, sub-alluvial terraces with reference to the present 


I 

/HI 
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iAtum lry«l 


^11 rascri ntt cn 


RAlAt lon bo soi l , o rigl iw i l 

Till* type* of soil hare been #;rc*iiped flr*t In acconlane* with definite 
landeoape*; toll* with different oriiclnal oiaterlel* have been mapped 
In act’onlanee with t)»e fora of tlielr depoolt* and the type of rock* 
from which t^i^y orl/^lmited. 


1 • U>nd ecape C 

Coeponeil of reeldual material. It I* coaposeii of old, hlfh anfi ateop 
terraces, with sloites eueceptlble of severe and moderate erosion. The 
rocks are lutlte predominantly’ and sanistone, which hare produce^l very 
superficial soil located on slopes. 

2 - Landscejie 7 

This soil is of colluTlal-alluTlnl orlpln, with slope* reu\{’\nr. between 
12# and 261. The natural vee®tatlon Is larf:ely composed of thorny xero- 
phytlc species alternating with some crops of the annual type. 

3 - La ndsc ape jt 

This Is soil developed by se>li mentation of th* material eroded from 
landscape C and deposited In this landscape; tl>e majority of the crops 
In the region are located in this area; bocauee of Ite edaphlc nature, 
this Is soil which Is suitable for all types of crops ecologically 
ainpted to tho area. 

This land is chamcterlteil by #;ood and deoep soil with food dralnnf*. 14P 
classified as Inceptlsol In the sever. -dl -it r.". clct<pl f- cation eystem. 


Conclusion s 

1. - The trruisfer of statistical Information obt.nin»' from an SST5 Irenf#, 

muss-processed, onto an accur.atc cartographic map. Is feasible. 

2. - Tlie ptvj'urat Ion of statistical tap* where there arc EHTS li-ifves. 

aiul of cartofraphic mps In 1:260, XX) scale will make possible 
the development and preparation of feolcfical, ^•eomorpholcflenl , 
minernl-rich axva distribution, soil attd hydrolofical maps. 

2. - Tl» propnrrvtlon of statistical mape by uslnf IFTTS 1* extremely 
cheap, in comparison with conventional methods, since these maps 
con be obtuined In the scale mentloavl above In a relatively short 
time. 
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4* - Th« inforoAtion obtaiced In the lute rprvtnt ton of 1^8 lmAr.n«t 

together with tt« coupilntlon of existinc Infcmntlon, Bnkea pot- 
•Ibl* to prvi>Ar» more detailed nape. 

C. - ?ecauee of the carto#. rapid e features of CRTS Inaroe. thagr c*j> be 

used aa basic maps 'in those arras in which there are no ootiTentlcnal 
niaps. since the Intemal fTotietric discrepancies it the isu^te are 
not eensidembls. 
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C •> Uouittaln Ko^lc'n 

Cl • Uotii'.i«ln R««;lt>n 
Cr - Sub-Uountnin R*f;lon 
C? - KllU 

C 4 - rioMotvil rintonu 
C^ - Sloi'o* tilth •virfui'ln#: rooks 
r - Slovo* - V»l!s>’s - Tsrntoss 

n - Slk'v*** idluvlsl forsMtlons. oolluvlsl formittl itis, slovl*V! rrllof. 
A - AUutIhI rislns 

Al - Roosnt flookts, fl*t or nrnrly fl«t rsllof 
A.' - Ksoont fleCkl, Inoliwlliv: colliivlnl ilsposlts 
Alt - Hoods slth si»U Mils or rowionts of hills 

A4 - AlluTtnl torruooo, •HI' roforsnoo to tho dotiua 
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